Six methods were tested for nematode extraction: the Seinhorst elutriator, Cobb's decanting and sieving, the Whitehead direct method (Whitehead tray), and centrifugal-flotation with silica (Ludox LS), sucrose and MgSO4, respectively. The most efficient methods for non-parasitic nematodes were centrifugal-flotation with silica, the Seinhorst elutriator and the Whitehead tray. Tylenchorhynchus spp. and total plant parasitic nematodes were recovered in largest numbers with the elutriator and the three centrifugation-flotation methods. The largest numbers of Pratylenchus crenatus were recovered with the Whitehead tray, while centrifugal-flotation with silica was superior for the trichodorids. Four species of endoparasitic nematophagous fungi (Catenaria anguillulae, Harposporium anguillulae, Nematoctonus leiosporus and Hirsutella rhossiliensis) were isolated from nematodes extracted with four of the six methods: the Seinhorst elutriator, the Whitehead tray, centrifugation with silica and centrifugation with sucrose. The largest numbers of infected nematodes were obtained with centrifugal-flotation with silica and the elutriation method. The smallest number of endoparasitic fungi were recovered by using Cobb's decanting and sieving and the Whitehead tray methods.
INTRODUCTION
Endoparasitic nematophagous fungi infect nematodes with motile or nonmotile spores and spend their entire vegetative lives inside infected nematodes.
Only spore-bearing structures releasing new infective spores are found outside the nematode.
For recovery of endoparasitic fungi, methods have to be used which commonly involve the recovery of soil nematodes, some of which might be infected by endoparasitic fungi. The Baermann funnel technique has so far produced the best recovery of endoparasitic fungi compared with other methods (Barron, 1978; Bailey & Gray, 1989) . During a survey of agricultural soils in southern Sweden we found only a few endoparasitic fungi using the Seinhorst elutriator method. It was therefore decided to evaluate different methods for higher recovery of these fungi.
Most of the techniques used for extraction of nematodes from soil, including the Baermann funnel, are based on the motility of the nematodes, whereby their active movements through sieves separate them from debris (Hooper, 1986) . It can be expected that many nematodes infected by endoparasites become less motile and thus are not readily recovered with these techniques.
Therefore, many endoparasitic fungi may never be found. Using centrifugation methods, it might be possible to recover higher numbers of less motile nematodes, and thus a larger proportion of nematodes infected with endoparasites will be found. In the present investigation we have studied the effects of different extraction methods on recovery of nematodes and endoparasitic nematophagous fungi in order to achieve maximum recovery of both.
MATERIALS AND METHODS
The soil. The top-soil was sampled to a depth of 25 cm in September 1989 from an agricultural field at Veberod in the south of Sweden. The physical characteristics of the soil were: organic matter 2.3%, sand 83.5%, silt 9.2% and clay 5.0%; pH 6.9. The bulk sample was gently mixed and stored at 2°C. Four replicate extractions were performed using each method, and were conducted within six months after the soil was collected. Separate extractions were performed for the nematode and fungal estimations.
Nematode recovery. The following extraction methods were employed: (I) Seinhorst's elutriator (Seinhorst, 1956; 1962 ) with a water current of 80 ml/ min for the first 10 min and 50 ml/min for the last 20 min. The suspension was tapped only from outlets one and three for sieving. (II) Extraction tray (Whitehead & Hemming, 1965) using a single sheet of Kleenex tissue (KimberleyClark GmbH, Germany) and an extraction time of 24 h. The resulting suspension was poured into a beaker for I h sedimentation.
(III) Cobb's decanting and sieving method modified according to Flegg (1967) and using 125 sum and 53 pm sieves. The content of the last sieve was collected on double Ederol filter papers No. 261 (J.C. Binzer, Hatzfeld/Eder, Germany) fastened between plastic rings and placed in a Petri plate with enough water to keep the paper moist. After 20 h, the suspension was poured into a beaker for 1 h sedimentation.
Aliquots of 250 g soil were used for these three extraction methods. Three methods were based on centrifugal-flotation (Coolen & D'Herde, 1977; Gooris & D'Herde, 1972; Hendrickx et al., 1976) with different solutions, all with a specific gravity of 1.16: (IV) colloidal silica (`Ludox LS'), (V) sucrose and (VI) MgS04. For centrifugation, 600 g of soil was dispersed in 3000 ml water from which a 500 ml aliquot (=100 g soil per extraction) was taken. All extractions were performed by the same operator. The nematodes were separated into plant parasitic and non-parasitic species and the numbers of nematodes in each group were counted. The plant parasitic nematodes were identified to genus or species level; adults and juveniles were counted separately. The data were logarithmically transformed, log (n+ 1 ), and treated statistically by analyses of variance and Duncan's multiple range tests. The nematode counts from all extractions are presented as mean numbers of specimens (n+ 1 ) per gram soil (wet weight).
